Home vegetable gardening by Durst, Charles Elmer
UNIVERSITY OF ILLINOIS 
Agricultural Experiment Station 
CIRCULAR No. 198 
HOME VEGETABLE GARDENING 
(Reprinted March, 1919) 
BY C. E. DURST 
URBANA, ILLINOIS, MAY, 19J7 
CoNTENTS OF CIRcuLAR No. 198 
PAGE 
INTRODU CTION . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
LOCATION OF THE Gl\RDEN.. . ... . ... . . . ....... ....... ........ . ......... .. 3 
PREPARATION OF. THE L AND . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
~EASONAL REQUIREMENTS OF VEGETABLES ...... ... .. ·. . . . . . . . . . . . . . . . •. . . . . . 5 
Cool-season Crops . . .................... . . ..... . .............. . . .. . 
Warm -season Crops . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 
Y ARIETIES MiD T IME OF PLANTING. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 
PLANNING THE G ARDE . ....... · .... .. ......... . .... ... ... .. ...... .. .... . . 14: 
Size ... . .... . .. .. .. .. .. .. ....... ................ ............. . ... 14 
Shape ..... .... ............ ....... . .... ..... ....... . ............ . 14 
Anangement of the Crops .. .. ...... .. ............... ... ......... .. . 15 
Companion Cropping . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19 
Succession Cropping . . . ...... . . . ......... . . , . . . . . . . . . . . . . . . . . . 21 
Rotation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21 
BUYING AND TESTING THE SEED ....... ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21 
Amounts to Buy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21 
Method of Testing the ee<.l. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22 
HOTBEDS AND COLD FRAMES ... . ... -. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23 
Manure Hotbeds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23 
Cold Fran1es . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27 
GROWING PLAN'rS FOR TRANSPLAN'l'JNG .................. .. .... .. ..... .. ... 27 
Shifting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 
Care of t he Growing P lants ....... ........... ... ... . . . ....... ....... 32 
n ·ardening Off . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34 
PLANTING AND CARE OF THE GARDEN ........... . ........... . . .... . ........ "34 
Planting the Seeds. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3:3 
Transplanting .... ...... . ... ........... . .............. .... . ..... . . 38 
Care of Plants in the Open ..... .... ... ................ .. ......... ... 40 
METHODs oF Co '!'ROLLING I JSECTs AND DISEASEs . . ... ..... .. . . ........ . .... 41 
Insects ...... . ..... .. ......... · .... ...... .... . ... ... ...... ........ 41 
Plant Diseases . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43 
Selection of the Spray Outfit. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44 
HARVESTING AND MARKETING ............................ ..... ...... . · . . . . . 44 
STORAGE OF VEGETABLES. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49 
PREPARING VEGETABLES FOR EXHIBITIO . . . ..... . ...... ... ............ . .. .. 51 
F actors Involved in Making a Group Exhibit ... . ...................... 52 
Placing the Exhibit ....................... ....... .. . .... . .. . ....... 54 
Competition Between Varieties ........... .. · .. .. ... . ... . ........ . ... 5.i 
Competition Between Collections . ................................ . ... 53 
HOME VEGETABLE GARDENING 
BY C. E. DURST, ASSOCIATE JN 0 LERICULTURE 
IN'fRODUC'riO 
Because of the pr ent high prices of food products and the in-
dications that these condition· are likely to continue for some time, a 
very great interest has been aroused· in home vegetable gardening. 
11ho e who have had home gardens in the past intend to make them 
more productive than ever before. Those who are gardening for the 
first time are determined to outdo their experienced neighbors. Many 
of the boys and girls of the state are planning to grow vegetables in 
connection with garden-club work, and people of the cities and towns 
are renting small acreages and vacant lots for the purpose of growing 
the e crops for sale. While the latter cannot strictly be called home 
Ycgetable gardens, home-gardening methods will ordinarily be u ed in 
their planting and care. 
When properly managed, the home garden furnishes a large a~­
sortment of vegetables, not only for use during the growing season, 
but also for canning and for winter storage. This publication ~ims 
to set forth in concise, practical fashion the principles involved in 
planting and caring for such gardens. Directions are also given for 
storing vegetables under home conditions and for gathering the crops 
and preparing them for sale. For the benefit of those who wish to 
try their hand at exhibiting vegetables, a discussion is presented at 
the close outlining the principles which should be taken into account 
in preparing vegetables for exhibition purposes. 
LO CA'fiON OF THE GARDEN 
While vegetables as a class are rather flexible in their adaptations 
most of them a·re quick to reflect the conditions surrounding them. In 
other words, they grow much better in some locations than in others. 
Inability to secure an ideal location should not deter one from growing 
a garden, but the very best results can be expected only when sur-
rounding conditions are the most congenial. 
In a small back yard in the city, there may be little or no oppor-
tunity for exercising a choice in locating the garden. On the farm, 
however, or in the city when the choice lies between two or more va-
cant lots, there may be considerable latitude for selection. In making 
the decision, exposure, type of soil, drainage, proximity of trees, 
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buildings, and fences, and freedom from rubbish of all kinds should 
be ta~en into account. A location should be selected as near the house 
as these considerations will permit. This. makes it convenient to care 
· for and to gather the crops, and usually fa~ilitates watering when 
this is needed. 
Exposure .-A slight south or southeast slope will produce the 
earliest crops; the slope should not be so great, however, that the soil 
\vill wash badly or that the garden will be too much exposed to the 
hot summer sun. A site with buildings or trees protecting it on the 
north and west sides, far enough away so that no shade will be cast 
on the garden, is best for early crops. However, level, open areas 
can be used successfully, tho the crops may not be quite so early. 
Soil.-A dark-colored, sandy loam soil underlain with a fairly 
retentive subsoil is best for practically all vegetable crops. Such a 
soil is more easily worked than other soils; it warms earlier in the 
spring; it dries out mor quickly after a rain; it is not injured o easily 
by being tramped on while wet; and ~'oot crops grown in it are more 
shapely and are more easily cleaned. While a sandy loam is the ideal 
soil, one should not despair if this cannot be secured, for with good 
cultural methods all but a few vegetables will grow well in a great 
Yariety of soils. 
The one soil which should be avoided, if possible, is a hard, plastic 
ciay, which is often found in city lots which have been filled with soil 
froTh cellars. Even with such a soil, .the addition of sifted coal ashes, 
or sand, and plenty of manure, will do much to make work easy and 
good crops possible. In the case of a small garden, it may be prac-
ticable and profitable to cover the area to the depth of a few inches 
with a good type of soil carted in from the outside. · 
Drainage.-A well-drained location with lower land near by 
should be chosen if possible. Low spots are often visited by late spring 
and early fall frosts. If the garden is on a higher area, the frosty 
air often settles to the lower places, and thus permits the crops to 
escape injury. 
Standing wa tflr and cold, wet ground ruin many gardens. Some-
times excess moisture can be led away by digging a ditch to lower land, 
or by ridging the soil when digging or plowing. Tile drainage is al-
ways a distinct help .in such cases. 
Trees, Buildings, and Rubbish.-There should be as few trees, 
buildings, and tight fences about a possible, for these not only shade 
the crops, but prevent free circulation o:f air. Tree roots have a great 
range and often rob the vegetable crops of much-needed moisture. 
An area which has been covered with ashes, tin cans, or other 
rubbish is certain to be lacking in fertility, and the loose nature of the 
soil will allow the moisture to percolate to depths beyond the reach of 
the plant roots. 
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PREPARATION OF THE LAND 
It is a wise plan to decide on the location of the garden in the 
fall, so that needed preparation can be given the land before spring. 
In fact, some soils, especially those covered with a heavy sod, cannot 
be depended upon to grow many vegetables successfully if preparation 
is delayed until spring. First, all stones, tin cans, brick bats, rubbish, 
and weeds should be removed or burned; it is an excellent idea to ·burn 
leaves and other trash on the land, since this process adds potash and 
lime and at the same time destroys some insects and plant diseases. 
Manure.-For success in vegetable growing the soil must be made 
very rich. Market gardeners often use as much as 40 tons of manure 
per acre every year, and other fertilizers in addition. This is at 
the rate of almost 2 pounds for every square foot. If the manure is 
available it is well to apply somewhere near this amount. If possible, 
manure should be applied in the fall and spadea or plowed·under. If 
it cannot be applied un~il spring, a well-rotted manure should be us~d, 
if possible, since fresh manure at this time may prove injurious. 
Plowing in the fall not only helps to rot the manure, but im-
proves the physical condition of the soil and destroys many weeds, in-
sects, and diseases. In addition, it simplifies spring work, for except 
in hard, clay soils, fall-plowed land need not be replowed in the spring 
for such early and shallow-rooted crops as radishes, lettuce, spinach, 
onions, and beets. 
Acid soils are injurious to practically all veO'etables. To determine 
.whether or not a soil is acid, buy five cents' worth of blue litmus paper 
at a drug store, dampen a ball of earth to about the consistency of 
. putty, break it in two, and insert a strip of the li~mus paper. If the 
paper changes to a red color in twenty or thirty minutes, the soil is 
acid. Acidity is corrected by applying limestone. Most vegetables 
delight in a sweet 'Soil, and it is never a mistake to apply limestone or 
air-slaked lime to garden soil at the rate of about 1 pound per 10 square 
feet. Wood ashes are also valuable for this purpose, . since they are 
about one-half lime and contain potash in addition. 
A phospho1·us f ertilizer like steamed ·boi1e meal or acid phosphate, 
used at the rate of lj2 pound per 10 square feet every other. year, is 
a distinct advantage on most soils. Such materials are best applied 
broadcast after plowing, and harrowed or raked into the soil.l 
SEASONAL REQUIREMENTS OF VEGETABLES 
The thirty or forty vegetables in common use in this country 
have been brought together from all parts of the world. Some are 
native to the tropics, some to the sub-tropics, and sol]_le to temperate 
~For further information concerning fertilizers for vegetable crops, the reader 
is referred to Circular 182 of this station. 
FIG, 1.-MAP OF WORLD SHOWING WHERE VEGETABLES ARE BELIEVED TO HAVE ORIGINATED 
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regions. In Fig. 1, which represents the two hemispheres of the earth, 
the names of the various crops are inserted where each vegetable is 
believed to have originated. 
It is naturar to suppose that plants which originated and devel-
oped in such widely separated climates should require somewhat dif-
ferent cultural conditions if they are to be grown successfully in one 
place. Some vegetables are able to survive the coldest winters, while 
others die with the slightest frost. Some demand cool weather for 
their entire growth; some are capable of living thru hot, dry weather 
when they have once become well established during the cool, moist 
weather of spring.. Still other vegetables require warm or even hot 
weather thruout their development. It should not be concluded from 
this that a different program must be followed for each vegetable, for 
by classifying the crops according to their seasonal requirements, the 
problem may be simplified, so that instead of having to remember thirty 
or forty different programs, the number is reduced in a general way 
to five or six. . 
Broadly speaking, all vegetables may be placed in two large 
groups, cool-season and warm-season crops. The cool-season crops 
originated in cool countries and require cool conditions for their suc-
cessful growth. The warm-season crops are native to warm or hot 
climates and require such conditions for their proper development. 
Each of these large groups may be further divided into classes accord-
ing to the seasonal demands of the crops. 
CooL-SEASON CRoPs 
To Class I of the cool-season crops belong radishes, leaf lettuce, 
spinach, mustard, turnips, and peas. These crops require cool weather 
thruout their development. They should be planted as early as the 
ground can be worked, for they must complete their growth before 
the arrival of hot weather. Radishes, lettuce, and peas may be planted 
a second time two or three weeks after the first planting, depending 
on the earliness of the spring, in order to provide a longer succession. 
All of these crops like plenty of moisture, which is usually abundant 
in the spring. 
Turnips are most commonly grown in the fall; radishes, lettuce, 
and spinach can also be grown at that time, as a rule. In extremely dry 
weather, irrigation may be necessary to grow these crops successfully 
in the fall. 
To Class II of the cool-season crops belong ft:ead lettuce, cabbage, 
cauliflower, kohl-rabi, Brussels sprouts, cele1·y, pe-tsai, endive, and 
rutabaga. These crops require a longer season of cool weather than 
those of the first group. Because of this, they are not so well adapted 
to Illinois climatic conditions as to those of some other sections. How-
8 CIRCULAR. No. 198 [May, 
ever, with proper methods, practically all of these vegetables may be 
grown successfully in this state. 
Head lettuce, cabbage, cauliflower, and kohl-rabi may be grown 
successfully as early spring crops, but to do so with·reasonable assur~ 
ance of success, the seeds must be sown under glass from four to six 
weeks in advance of the regular ·Outdoor planting time. In this way 
the plants are furnished the necessary longer season of cool weatP.er 
in which to complete their growth. If they do not properly mature 
before the arrival of hot, dry weather, it is practically certain they 
will never do so. . 
Cabbage can usually be grown successfully as a fall crop also. For 
this purpose, the seeds should be sown in April and the plants trans-
planted to their permanent 1ocation during the early part of June, 
in order that they may become well established before the weather 
becomes hot and dry. During a norinal season the plants live thru 
the summer without making much growth and complete their develop-
ment in the cool, moist weather of early fall. Cauliflower is somewhat 
more sensitive to hot weather than cabbage, and can be grown as a 
fall crop only in the northern part of the state, as a rule; even there 
it is likely to be a failure in some seasons. · The se.eds should be sown 
about June 1 and the plants placed in the garden about July 15. Head 
lettuce and kohl-rabi may usually be grown as fall crops in northern 
and 1 sometimes in central Illinois. The seeds · should be sown about 
July 15 and the plants transplanted to the garden about August 15 
or at about the time the cool, moist weather of early fall is beginning. 
Celery, Brussels sprouts, and rutabagas can be grown successfully 
in Illinois only as fall crops, since they require too long a season of 
cool weather for culture on the outside in the spring. Celery should 
be sown in March or in early April and the plants transplanted to the 
garden early in June. When plenty of water is available, the plants 
may be started somewhat later with success. Brussels sprouts and 
rutabagas are so sensitive to hot weather that they can be grown suc-
cessfully only in ·northern Illinois as a rule, and even there they do 
not always reach prime condition. Brussels sprouts should be grown 
like late cabbage or cauliflower. Rutabaga seeds should be sown thinly 
in drills about July 1 and the plants thinned to about one foot apart 
when well started. 
Pe-tsai and endive are salad crops which deserve a wider use in 
home vegetable gardens than they enjoy at present. Pe-tsai runs to 
seed quickly in the spring without making a head and cannot be grown 
at that time. Endive, while sometimes achieving a fair measure of 
success in the spring when handled like head let tuce, is usually grown 
only as a fall crop. Both pe-tsai and endive should be started in a 
cool, moist seed bed from July 1 to 15 and the plants transplanted 
during the latter part of August. If desired, transplanting can be 
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avoided by sowip.g the seeds of both these crops in drills where they 
are to grow and thinning to suitable distances when the plants are well 
started. The thinnings may then be transplanted. 
All the vegetables of this class prefer rich, moist, cool soil, and in 
locating the crops it is well to keep this in mind. They are also very 
sensitive as a class to drought; in fact, irrigation is absolutely neces-
sary during some seasons to save them fr9m destruction. This is es-
pecially true when these crops are being grown for fall use. 
To Class III of the cool-season crops belong beets, can·ots, pat·sley, 
pat·snips, salsify, chicory, Swiss char·d, New Z ealand spinach., kale, 
onions, leek, garlic, potatoes, asparagus, horse-t·adish., and rhubarb. 
These crops need cool weather and moist soil in which to become 
started, but once well established, they can either finish their develop-
ment in hot weather, or are able to live thru the summer and continue 
growth in the fall. 
All of these crops are planted early in the spring. In an extremely 
early spring, planting of beets, carrots, parsley, parsnips, chicory,' 
Swiss chard, and salsify should be delayed until the weather is some-
what more settled, for the seeds and young seedlings of these are some- . 
what sensitive to wet or frosty conditions. Onions, leek, and garlic 
should be planted at the very first opportunity. Every day of delay 
means a decrease in the size of the crop. A permanent bed of aspara-
gus is best started from one-year-old roots, and of rhubarb from root 
divisions of the old plants. Horse-radish is started from root cuttings. 
These three Iatter crops, when well established, can endure the coldest 
winters and the hottest summers which may occur in the state. 
Potatoes for the late crop are planted from June 1 to 15, so that, 
like late cabbage and celery, they may become established before hot, 
dry weather arrives. Winter onions, grown for furnishing green 
onions in the fall and early spring, are started from sets of the Egyp-
tian variety planted August 15 to September 1. They live easily thru 
the winter. 
WARM-SEASON CROPS 
To Class I of the warm-season crops belong string and lima beans, . 
sweet corn, cucumbers, muskmelons, watermelons, squash, pumpkins, 
and okra. These crops require warm conditions, but are all able to 
mature their products successfully before the arrival of fall frosts in 
Illinois from seed planted on the outside. Sweet corn and string beans 
can withstand a little cooler weather and cooler soil than the others 
of this class and may be planted twelve or fifteen days earlier, about 
:May 1 in ,central Illinois. The seeds and seedlings of the others are 
more delicate, and planting should not take place until the weather is 
more settled, about May 15 in central Illinois. All of the vegetables 
of this class are killed by frosts. 
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String beans and sweet corn produce for only a short period, and 
in order to maintain a continuous supply of these excellent vegetables, 
several plantings are necessary. String beans should be planted about 
every two weeks until about August 1 and sweet corn every two weeks 
until about July 1. In this . way beans may be had in a normal seasan 
from early June until tlie arrival of frost, and by using early varieties . 
of sweet corn for part of the first planting, roasting ears may be had 
from about July 1 until the time of frost. 
Cucumbers for pickles are planted from June 1 to 15. A second 
planting of muskmelons at this time in central and southern Illinois 
usually provides for a longer succession of this crop. More than one 
planting of the other crop's in this class is unnecessary, unless a good 
stand is not obtained from the first planting. 
None of the crops of this class transplant readily like tomatoes 
and cabbage, but by placing them in some container so that they can 
be transferred to the open without breaking the ball of earth and dis-
turbing the roots, earlier crops can be produced than when the seeds 
are planted in the open. For this purpose the seeds should be planted 
untler glass about three weeks in advance of the usual outdoor plant-
. ing time. Earthern or paper pots, dirt bands, tin cans from which the 
bottoms have been melted, or inverted squares of sod, furnish means 
for transferring the plants to the field without injur·y to the root 
systems. 
Class II of the warm-season crops includes tmnatoes, sweet pota-
toes, peppers, and eggplants . These crops require a longer season of 
warm weather than is normally furnished by our climate. In order to 
grow them successfully here, they must be started under glass, so that 
the plants will. have a good start by the time they can be placed out-
side. Tomatoes and peppers will endure a little more cool weather 
than the others and may safely be transplanted to the field about May 
10 to 15 in central Illinois; they may be transplanted as late as June 
15 for a late crop. Eggplants and sweet potatoes require particularly 
warm conditions and are checked to such an extent even by cool nights, 
that they never fully overcome the effects. Nothing is gained by 
placing them in the field earlier than June 1 in central Illinois. These 
two crops endure much drought when well established. 
VARIETIES AND TIME OF PLANTING 
Familiarity with the seasonal requirements of the various vege-
tables is of great assistance in conducting a garden successfully, but 
in order that the most practicable use may be made of such informa-
tion, it is necessary also that varietal differences be considered in 
relation to the time of planting. 
There are many differences in varieties of vegetables. Some are 
early, some are late; some are of high quality, some inferior; some 
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FIG. 2.-BONN.Y BEST TOMATOES-AN EXCE~LENT VARIETY FOR HOME USE 
can be successfully grown over a wide range, while others do well only 
in a limited area; some bear heavily and others are· more or less un-
productive. 
To the beginner most of the seed catalogs are a puzzle. Every 
variety, according to the descriptions, is the best one. Sometimes as 
many as forty or fifty varieties of a single vegetable are listed. Often 
a variety is cataloged under two or more names to attract a wider 
sale. The names used in different catalogs do not always agree. The 
Earliana tomato, for instance, is sold under at least twenty-fiye or 
thirty different names. 
Seedsmen emphasize their novelties. These are described in glow-
ing terms and pictured in bright colors in the first few pages of the 
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catalogs. There is no objection to purchasing the novelties for trial 
purposes, ·but sole reliance should not be placed in them by any means. 
In the first place, they are usually no better than the standard and 
proved varieties and sometimes are inferior to them. Second, many 
of the so-called novelties are merely old varieties renamed in order 
that they may be sold to inexperienced buyers at higher prices. Third, 
novelties may be local in their adaptation, that is, good for one section 
and worthless in another. Fourth, exorbitant prices are often charged 
for them. . 
It may be well to grow some novelties each year on a small scale. 
Our best varieties were once introduced in this way and those of the 
future will be also, but those which become worth while are so small 
in number that it is a wise practice to place main dependence on the 
standard varieties and to use the novelties only for trial until they 
have proved themselves. 
In the home garden, varieties of the highest quality and which 
bear reasonably well should be used. At the same time, it is usually 
desired to have vegetables as early as possible. Unfortunately, the 
earliest varieties are not always of high quality and frequently are 
not good bearers, but we are so fond of the first taste, or of outdoing 
· our neighbors, that we often use early varieties for part of the first 
planting, even tho they may not be ideal in every way. 
The planting program presented in Table 1 takes into account all 
of the above-mentioned factors, as well as the seasonal requirements 
of the various crops. The varieties named are well adapted to Illinois 
conditions and with proper culture will give a good account of them-
selves. 
TABLE !.-PLANTING· DATES AND VARIETIES F.OR HOME VEGETABLE GARDENS -
IN ILLINOIS 
Planting 
date 
Mar. 20 
to 
April 1 
April 10 
Vegetable 
Asparagus 
Garlic 
Horse-radish 
Kale , 
Leaf lettuce 
Leek 
Onions 
Peas 
Potatoes 
Radishes 
Rhubarb 
Spinach 
Turnips 
Beets 
Cabbage 
I Carrots 
Variety 
Palmetto (Plant one-year-old roots) 
Knoblauch 
Bohemian (Use root cuttings) ; 
Dwarf German 
Black-seeded Simpson 
London Flag 
Yellow Bottom sets, Southport Yellow Globe seed 
Alaska 
Early Ohio or Irish Cobbler 
E~rly Tu:rnip Scarlet, Icicle, and White Strasburg 
Victoria or Linnreus (Divide the old roots) 
Long Standing or Victoria 
White Globe 
. 
Crosby's Egyptian 
Early Jersey Wakefield or Copenhagen Market 
(Start plants in hotbed, February 20 to March 
1) 
Danver 's Half Long or Ohante~ay 
19171 HOME VEGETABLE GARDENING 13 
Planting 
date Vegetable 
Apr~ Cauliflower 
Chard 
Kohl-rabi 
Head lettuce 
Parsley 
PaTsnips 
Peas 
Radishes 
Salsif,-
-=-M:;:-a-y--=-1 --! String beans 
Sweet corn 
May 15 Lima beans 
Cucumbers 
Muskme1ons 
Watermelons 
Okra -
Peppers 
Pumpkin 
Sweet corn 
Squash 
Tomatoes 
June 1 Strtng beans 
Sweet corn 
Eggplant 
Late potatoes 
___ __ Sweet potatoes 
June 15 String beans 
Late cabbage 
Sweet corn 
Celery 
TABLE 1.-Conclui.lei.l 
VaTiety 
Burpee's Dry Weather (StaTt plants February 
20 to March 1) 
Lucullus . 
Early White Vienna (Start plants February 20 
to MaTch 1) 
May King and Hanson (Start plal'lts February 
20 to MaTch 1) 
Double Cuded 
Hollow Crown 
American Worider and Gradus 
White Strasburg 
Sandwich Island Mammoth 
StTingleEs GTeen-pod, Saddleback Wax 
Golden Bantam, White Cob Cory, Howling Mob, 
Stowell's Evergreen 
Henderson's Bush (dwarf) or King of Garden 
(climbing) 
White Spine 
Osage, Hoodoo, Rust-resistant Rocky Ford 
Kleckley Sweet or Halbert Honey 
Perkin's Long Pod 
Chinese Giant, Pimento - (f?tart plants March 1) 
Kentucky Field and Sugar 
Stowell's Evergreen 
Fordhook, Giant Summer Crookneck, Hubbard 
Bonny Best (Start plants March 1) 
StringleEs Green-pod, Saddleback Wax 
Stowell's Evergreen 
New York Improved Spineless (Start plants 
March 15) 
Rural New Yorker 
Yellow Jersey (Start plants April 20) 
Stringless Green-pod, Saddleback Wax 
Fl:j.t Dutch or Danish Ballhead (Start plants April 
20) 
Stowell's Evergreen 
Golden Self-blanching, Giant Pascal (Start plants 
March 15) 
Cucumbers White Spine (for picklee) 
Muskmelons Osage, Hoodoo, Rust-resistant Rocky Ford 
July 1 String beans Stringless Green-pod, Saddleback Wax 
Sweet corn Stowell's Evergreen 
Beets Crosby's Egyptian 
..,.R_u__,t_ab_a--,g:=-a ---l Improved Purple Top 
July 2g-- String b~ans Stringless Green-pod, Saddleback Wax 
~-~~- =T_u_r~n~ip~s ____ 1 P~u~r_p~l_e_T--=-op~S~t~r~a~p_L_e_a_f ________ _ __ _ August 15 Leaf lettuce Black-seeded Simpson 
Winter onions - Egyptian (Use top sets or divide the old bottoms) 
Radishes White Chinese, Chinese Rose 
Fall and winter 
spinach Bloomsdale or Savoy Leaved 
Endive - 0-reen Curled (Start plants July 15) 
Pe-tsai No varietal distinctions (Start plar.ts July 1 to 
15) 
• 
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It should be remembered that. Illinois is about 400 miles long, and 
that spring opens three to four week;s earlier in southern Illinois than 
in the northern part of the state. The dates named are especially 
adapted for planting in the field in the central part of the stat'J. In 
extreme southern Illinois the early spring crops should be planted 
about 10 to 14 days earlier and in northern Illinois about 10 to 14 
days later. In all places it will be necessary to vary the dates some-
what to meet seasonal conditions. 
PLANNING THE GARDEN 
Every garden should be carefully planned in advance, for it is 
only ·by this means that the best use of the land can be made and that 
a continuous supply of products can be obtained. Furthermore, the 
work is simplified by making a good plan. A number of things must 
b.e kept in mind, such as the size and shape of the garden, and the ar-
rangement of the crops, including companion and succession cropping, 
and rotation. 
SIZE 
The size of the garden will depend on the amount of space at 
hand and on the size of the family and the likes of its members. In 
small gardens only those crops should" be grown which will yield a 
large amount of edible product for the space occupied. Probably the 
best crops for this purpose are radishes, lettuce, spinach, beets, carrots, 
parsnips, salsify, chard, turnips, onions, peas, beans, and tomatoes. In 
order to make the best use of the space in such gardens, climbing 
varieties of peas and beans are often used instead of the dwarf sorts, 
and such crops as cucumbers and tomatoes are trained to trellises or 
to picket fences instead of being allowed to spread out over the ground. 
Closer planting is practiced when the garden is small than when it 
is large, and hand and wheel hoes are used for cultivation instegd of 
horse-drawn implements. 
SHAPE 
The shape of the garden will depend largely on the tools ::tnd on 
the methods of cultivation to be employed. In the large farm garden 
that is to be cultivated with horse tools or wheel hoes, the shape should 
be rectangular, so that the crops can be arranged in long rows. This 
will economize land and make turning less frequent. In case a full 
row each of some crops is not desired, two or more vegetables of the 
same general nature can be planted in one row. 
In small gardens in the city, which are usually dug with a spade 
or a fork and cultivated with a hand or wheel hoe, it is unnecessary 
to arrange the crops in long rows, and the garden may be of any shape. 
In fact, better use of the_ space can usually be made in such gardens 
if the !'ows are arranged the short way. 
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ARRANGEMENT OF THE CROPS 
Probably more g.ood judgment can be displayed in arranging the 
crops than at any other point. A definite plan should be wurked out 
on paper and followed rigidly. The best time to make this plan is 
during the long winter evenings. A drawing board, paper, ruler, and 
pencils are all the things needed. When the garden is small, it is well 
to allow half an inch on the paper f.or each foot in the garden, so that 
the names of the crops, the times of planting, and the succession crops 
may be written in clearly and easily. When .the garden is large, it 
may be necessary to reduce the scale to 14 inch to the foot in order 
to get the plan on paper of convenient size. The plan should be made 
on tough paper or on a piece of cardboard that will stand rough and 
continued usage. . 
All vegetables should be arranged in rows rather than pbnted 
broadcast. The practice of planting each crop in a separate bed built 
up with a hoe, as followed by so many of our grandparents, not only 
makes work harder, but increases the damage from drought. Fur-
thermore, under this kind of an arrangement the ground cannot be 
readily prepared for succession plantings. Such gardens are likely 
to present a good appearance for a little while in the spring, but finally 
become overrun with weeds. 
It is better to run the rows north and south than east and west, 
for then they will receive sunlight on both sides. If it is necessary to 
run the rows east and west, the crops should be arranged from south 
to n.orth in the order of their height as nearly as possible, so that the 
low-growing crops will not be shaded by the taller ones. 
Perennial crops, which occupy the same land year after year, 
should be. arranged along the border so as to be .out of the way. As a 
.rule, it is best to start on one side of the area and arrange the crops 
in the order of their times of planting as the season advances. The 
crops making only a sniall growth, such as lettuce, radishes, spinach, 
beets, carrots, and turnips should be arranged together, if possible, 
and likewise the larger crops, like tomatoes, eggplant, potatoes, sweet 
corn, and pole beans, should be grouped. Crops which are planted 
at the same time and which mature together, such as early radishes, 
lettuce, and spinach, should be grouped together so that the space may 
be readily prepared for later crops. 
In Figs. 3, 4, and 5 three possible arrangements of the crops are 
presented. Fig. 3, for a garden 10 by 20 feet, includes only those 
vegetables that will yield a large amount for the area occupied. Com-
panion and succession cropping are employed to the fullest extent, and 
all plantings are made as close as normal growth·will permit. Fig. 4, 
for a garden of 8 square rods ( 33 by 66 feet), includes a much larger 
rtment of crops than is possible in Fig. 3. Somewhat less inten-
methods are mployed in an effort to simplify cultivation, t.ho 
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8" 
RADISH ------------1 
8 1/ 
PARSNIP --------------1 
8 II 
---SPINACH 
8" 
---- PARSNIP -------------~ 
8
-:......." --- SPINACH ...:" ....,_-----.....,....------1 " 
8 -" ---CARROTS --------------1 
8 
-"-- ONION SETS l 
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16 II FOLLOWEO BY 
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- BEANS JUNE 15: -
- ' 
12, 
PEAS LATE BEETS JUNE 15: 
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- BEANS JULY 10: -
8 II 
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1 2 ,, 
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16" 
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1 
- RADISH AUG. 15 -
24 II 
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FIG. 3 .-PL~N FOR A SMALL CITY GARDEN (10x20 FEET) 
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1' 
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FIG. 4.-PLAN FOR A GARDEN OF 8 SQUARE. RODS (33x66 FEET) 
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EAIItLY P~S - ..-aLLOWED BY PICKLES----------------------.....()----- TURNIP$-
: ~ ---------- RADISHES ---------->- LEAl' LETTUCE -I'OLLOWED(.,__ BY .... ii-EA_N_s:::::::::::::::::::::::::::::::::::-___________________________ -1 
: ~ ' ~=:~: :::~ ---------------------------------------------------i 
I ~.---------:--------- ::~~:~ --------------------------------SALSII'Y -----------------<;== ;:::~1!:-Y- --1 
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'>'------------ RADISHES ----------(J,.......----------- HEAD LETTUCE -------------H-OR_S_E_R-(ADISH .----------------i 
3
' ----------------------------------------- PEAS - I'OLLOWED BY CELEII"( -----------------------------------------------1 
3 > 
-------------- EARLY CABBAGE ------------- ·I'OLLOWED-()--BY BEANS ----------------- CAULII'LOWER --------------------t 
3
' --------------- SUMMIER CABBAGE - P'OU..OWE.D IIY ,-ALL SPINACH ------------------------<[)----------- STRING BEANS ---------t 
3' -------------------------------------------EARLYSWEETCORN--------------------------------------------------i 
3' EARLYSWEETCORN------------------------------------------------, 
... ___________________________________ ~--------
.. . 
-
~· - -
~'-- SUM MER SQUASH WINTER SQUASH WATERMELON$ -
s' _ •5 HILLS 6X5 P'T. 
-
s'_ 
-
... -------------------------------------------------
3 ~:-------------------------------------------- SWEET POTATOES --------------------------------------------------j 
3~------------ -----------------()--------------- LI .. A BEANS ---------1 
a~------------------------------------------ LATECABBAGE------------------------~--------i 
3'-------------------------------------------------LATEPOTATOES----------------------------------------------------, 
-------------------------------------------------LATE POTATOES--------------------------------------------------, 
3'-------------------------------------------------LATEPOTATOES----------------------------------------------------~ 
JUNE 1 ~ 
JULY I 3' --------------------------------------------------SWEETCORN-----------------------------------------------------4 
~3~·--------------------------------------------------------------------------------~------------------------~ 
FIG. 5.-PLAN FOR A FARMER'S GARDEN (100x200 FEET) 
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even in this garden succession cropping is freely employed and plant-
ings are made so close that cultivation with hand or wheel hoes is 
necessary except for a few crops. A wheel hoe will be found extremely 
useful in a garden of this size, as well as that in Fig. 5. Fig. 5, for 
a farmer's garden 100 by 200 feet, includes a full assortment of the 
common vegetables, and is arranged for cultivation for the most part 
with horse tools. These arrangements are offered only as suggestions. 
Many other good arrangements are possible; each individual has spe-
cial likes and dislikes, and these should be considered in planning the 
garden. 
COMPANION CROPPING 
Companion cr·opping is the growing of two or more crops on the 
same land at one time. Quick-growing crops. like radishes, lettuce, 
spinach, and green onions, can be grown between early cabbage and 
FIG. 6.-COMPANION CROPPING IN PRACTICE: SPINACH BETWEEN PEAS AND 
CARROTS, LEAF LETTUCE BETWEE CARROTS AND BEETS, AND 0NIO S FROM SETS 
BETWEEN BEETS AND PARSNIPS. DISTANCE BETWEEN ROWS, 8 INCHES 
cauliflower before these crops need all of the room. The small, globe-
shaped radishes, leaf lettuce, or spinach can be grown between rows of 
beets, carrots, and parsnips. Tomatoes and sweet corn are sometimes 
planted between early peas and potatoes and thus become well estab-
lished by the time the latter crops are matured. Companion cropping 
is a valuable aid in utilizing space to the best advantage, but good 
judgment must be used in making the combinations. In Fig. 7 are 
shown three good arrangements for companion cropping. 
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FIG. 7 .- T HREE ARRANGEMENTS FOR COMPANION CROPPI!\G 
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SUCCESSION CROPPING 
By means of succession cropping two and sometimes three crops 
may be grown, one after another, on the same land during one season, 
and thereby the land is kept in continuous use. Early radishes, spin-
ach, and lettuce, which are usually matured before June 1, may be 
followed by late potatoes, late cabb~ge, eggplant, peppers, beans, or 
sweet corn. Early peas and early beans are usually out of the way 
by June 15 to July 1, and may be followed by late beans, celery, or 
sweet corn. Early cabbage, cauliflower, and potatoes are usually 
matured by July 20 to 25 and may be followed by turnips, string 
beans, fall lettuce, or winter onions. Other combinations of this kind 
are included iri the garden plans in Figs. 3, 4, and 5. 
ROTATION 
Changing the location of CJ,'ops from year to year is called rota-
tion. It enables the crops to make better use of the plant food. 
Furthermore, certain serious insect pesis and plant diseases are -often 
avoided in this way. It is not well to plant a crop in the same place 
two years in succession. Botanically related crops, such as cabbage, 
cauliflower, and kohl-rabi, or cucumbers, muskmelons, squash, and 
pumpkins, or potatoes, tomatoes, and eggplant, should not follow 
each other. It is ~ise, also, not to follow root crops by root crops, leaf 
crops by leaf crops, or crops grown for their fruits by others of the 
same kind. It is a good idea to keep the garden plan until the one for 
the next year is worked out, so that a different arrangement of . the 
crops may ·be made. 
BUYING AND TESTING THE SEED 
Too much emphasis cannot be placed on the importance of buying 
good seed. The seeds contain within their embryos the qualities that 
determine the nature of the crops, and no matter how good the soil 
or the care may be, these cannot overcome the effects of poor seed. 
The seeds should be fresh, plump, bright in color, and of good 
weight. One should not expect to obtain the best seed at a low price. 
A small difference in quality will quickly overcome · any reasonable 
difference in the price, even tho this may appear to be large at the 
time of purchase. It is best to buy early in order to be certain of 
securing first-class seed and good varieties. Reliable seed may often 
be bought of grocery or hardware stores, but if there is any doubt as 
to the quality from these sources, it is advisable to purchase of a trust-
worthy seedsman. 
AMOUNTS TO BuY 
- The amounts of seed to buy will depend on the size of the garden, 
the number of succession plantings, and to some extent on the weather. 
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It is well to use enough seed to secure a good tand, but too thick 
seeding is injurious to the plants and increases the tiresome work of 
thinning as well. It is always advisable to buy enough seed to allow 
for a second planting in case unexpected difficulties arise. Those vege-
tables which are most likely to germinate poorly under unfavorable 
conditions are cucumbers, muskmelons, watermelons, squash, turnips, 
salsify, eggplant, celery, parsnips; peppers, and lima beans. In Table 
2 are given the amounts of seed required of each important vegetable 
to plant a 100-foot row. 
T ABLE 2.-AMOUNTS OF SEED FOR 100 FEET AND STANDARD PERCENTAGES 
OF GERMINATION 
Vegetable Amount of seed for 100 feet Standard germination 
---------=-----------
Asparagus ............... . 
Beans, String ............ . 
Beans, Lima ............. . 
Beets .................... . 
Cabbage ................. . 
Carrot ................... . 
Cauliflower .............. . 
Celery ................... . 
Chard, Swiss ............. . 
Corn, Sweet .............. . 
Cucumber ................ . 
Eggplant ................ . 
Kohl-rabi. ............... . 
Lettuce .................. . 
Mustard ................. , 
Muskmelon ... . .......... . 
Okra ................... . . 
Onion seed .............. . 
Onion sets ............... . 
Parsley ........ . ......... . 
Parsnip .... . ............. , 
Peas .................... . 
Pepper .................. . 
Potato ................... . 
Pumpkin ................. . 
Radish .................. . 
Salsify .................. . 
Spinach ................. . 
Squash .................. . 
Sweet potato ............. , 
Tomato .................. . 
Turnip .................. . 
Watermelon ............. . 
66 roots 
1 pint 
1 pint 
2 oz. 
1 pkt. 
1 oz. 
1• pkt. 
1,4 oz. 
2 oz. 
1 pint 
1 oz. 
1h oz. 
1 pkt. 
1h oz. 
1h oz. 
1 oz. 
1 oz. 
1 oz. 
1 qt. 
1 pkt. 
1 oz. 
1 to 2 pints 
1 pkt. 
6 to 7 lbs. 
1 oz. 
1 oz. 
1 oz. 
1 oz. 
1 oz. 
3 to 4 lbs. or 75 plants 
2 pkts. 
% oz. 
1 oz. 
METHOD OF TESTING THE SEED 
percent 
80-85 
90-95 
90-95 
150 
90-95 
80-85 
80-85 
60-65 
85-90 
85-90 
75-80 
85-90 
90-95 
85-90 
80-85 
80-85 
80-85 
70-75 
70-75 
93-98 
80-85 
85-90 
90-95 
75-80 
80-85 
85-90 
85-90 
90- 95 
85-90 
Even if the seed is purchased with extreme care, it is well to test 
its germination qualities. First, moisten a piece of cotton flannel or a 
piece of blotter and lay it in a dinner plate. Then, count out exactly 
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• 100 seeds and place them i.n the center, cover with another moist cloth 
9r blotter, and invert another plate over them. For small seeds the 
blotters may be marked off into four sections with a lead pencil 
and four kinds can be tested in one pair of plates. The plates should 
be kept in a warm place. On about the third day the seeds that have. 
germinated should be taken out and a record kept of them. Some 
seeds will germinate in a few days while others may require as much 
as two weeks. Beet and chard seeds normally test out more than 
100 percent, for a beet or a chard seed, which is really a fruit, often 
contains more than one embryo. Table 2 gives the standard percent-
age of germination for most of our common vegetables. 
HOTBEDS AND COLD FRAMES 
As already emphasized, some crops must be started under glass in 
order that they may be grown successfully in our climate. Greenhouses 
furnish the best conditions, but these are expensive and hotbeds are 
commonly used: To be sure, the plants may be bought, especially for 
a small garden, from a gardener or a florist, but no one can be certain 
as to how such plants were grown or what variety was used. A hot-
bed, besides being useful for growing plants, may be employed for 
growing some crops·, such as lettuce and radishes, to maturity. Thus 
a hotbed justifies itself even for the smallest home garden. 
A hotbed is always provided with some form of artificial heat. 
There are several kinds of hotbeds, depending on how the heat is fur-
nished. Pipe-heated hotbeds are heated by steam or hot-water pipes 
placed under, or in, the beds. ·Fire hotb.eds are heated by means of 
an open fire in a pit at one end, the smoke and gases being led thru 
~ues extending under the· beds to the smokestacks at the otlier end. 
A manure hotbed is heated by means of fermenting horse manure 
placed in the bottom of the bed. For home gardens the manure-heated · 
hotbed is the most practicable. 
MANURE HOTBEDS 
Manure hotbeds are of two kinds, surface and pit hotbeds. Sur-
face hotbeds are built entirely above the ground. The manure is simply 
spread out, tramped well, and the frames and sash are placed on top . . 
More manure is then banked around the frame to keep out the cold. 
Surface hotbeds are more easily made than pit hotbeds, frozen ground 
being no hindrance. They are well adapted for a poorly drained 
location, and they may be successfully used late in the season when 
danger of severe cold is past. ·However, they require more manure 
than pit hotbeds, and they are difficult, an"d sometimes impossible, to 
keep warm during cold, windy weather; thus they are unsuited for 
use early in the season. A surface hotbed also gives off more odor be-
cause of the mo're exposed condition of the manure. 
\ 
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A pit hotbed is made by digging a pit and placing the manure 
therein. Usually ·the top of the frame extends above the level of the 
ground for 8 or 10 inches so that water cannot stand in the bed. Be-
sides being harder to make than a surface bed, a pit hotbed is more 
likely to be damaged by ground water if the location is poorly drained; 
however, a pit hotbed is much warmer, requires less manure, and is 
preferable if good drainage can be provided. 
Location of the Hotbed.-The location, especially for a pit hot-
bed, should be selected in the fall. It shoul9. be in a well-drained place 
with south or southeast exposure and protected on the nO'l:th by a 
building or tight fence. On level land, the drainage and exposure 
may usually be provided by plowing or spading the soil so as to se-
cure a good pitch and by digging a trench or plowing a furrow to lead 
surplus water away. 
Materials for Construction.-A hotbed is usually made· to fit the 
size of glass sash at hand. Any odd window sash may be used. Stand~ 
ard hotbed sash, as used by gardeners, are 6 by 3 feet, or 6 by 3 feet, 
2 inches. These sizes, equipped with double-strength glass, cost about 
$2.50 per sash. Two of this kind make a very satisfactory hotbed for 
a home garden. 
In making a pit hotbed, many persons prefer to build a permanent 
frame of lumber or of concrete. These do not have to be reset each 
year, but are expensive and have other decided disadvant~~ges. One 
of the most satisfactory methods is to make a temporary frame of 
10- or 12-inch lumber and to use this at the top of the bed. Such a 
frame is much cheaper than either of the two permanent frames men-
tioned. It can be taken up after the hotbed season is over, and the 
lumber stored in a dry building;· it can therefore be made to last 
longer than the permanent frame of lumber. It radiates less heat 
than the concrete frame. One can readily change the location, or 
raise or lower the bed, without extra 'expense. The greatest advantage, 
however, is that such a frame allows for digging a pit that is little 
larger than the frame itself, so that, by extending the manure beyond 
the frame a few inches on all sides, the edges of the bed can be made 
_practically as warm as the center. 
For a bed· 12 feet or more in length, the north and south sides 
should be made of 2-inch planks. ypress lumber is best, altho yellow 
pine is very commonly used. The boards should be sawed to such a 
length that, when fastened together, the sash will fit the frame snugly. 
A crosspiece should be placed at the middle of the frame to keep the 
boards from bending inward. In cold weather, extra covering will 
be required in addition to the glass. Old carpets, burlap, boards, 
mats, or shutters may be used. Very satisfactory covers can be made 
of building paper nailed to frames made of 1-by-4-inch lumber. 
When to "Alake the H otbed.-The hotbed for the home g~rden 
should be made early in February. A surface hotbed requires no 
26 CIRCULAR No. 198 [May, 
advance preparation, but for a pit hotbed the ground should be cov-
ered with from 18 to 24 inches of horse manure early in January in 
order to thaw out the soil and permit digging. The same manure may 
be used here that will later be placed in the bed. It is a distinct ad-
vantage to turn the manure once or twice in order to insure uniform 
fermentation thruout the pile. 
Digging the Pit.-For a pit hotbed the pit should be dug about 
12 to 15 inches deep and 10 to 12 inches longer and wider than the 
frame. If the surface soil is found to be rich and mellow, it may 
be retained for use in the bed. Some of the soil should be banked 
around the frame when it is set; the remainder should be carted away. 
Setting the Frame.-The frame should be set in the center of the 
pit on stakes, bricks, or other supports, so that it will not settle out 
of place. One support should be used near each corner. If the bed is 
6 feet from north to south, the frame should be set at a pitch of 6 to 
7 inches toward the south. If 10- or 12-inch lumber is used, the lower 
edge of the frame should be 3 or 4 inches below the ground level when 
the frame is set. Just enough manure should be used with a frame of 
this depth to reach to its lower edge when thoroly tramped. Thus, 
with a pit 12 to 15 inches deep there will be room for about 10 or 12 
inches of manure. As much as two feet is sometimes recommended, 
but this makes the plants grow too fast and is wasteful of manure, not 
to speak of the extra digging involved. 
It is important to set the frame square so that the sash will fit 
well. The best way to accomplish this is to compare the diagonals 
between opposite corners. When the two diagonals are equal, the 
frame will be exactly square, . that is, if the opposite sides were sawed . 
to the same length and if they were fastened together carefully. 
Filling the Pit with Manure and Soil.-Only unfermented horse 
manure should be used, sirice this is the only kind that furnishes suffi-
cient heat during fermentation. It should contain only enough straw 
to make it hang to the tork well. It should be placed on a pile two or 
three weeks before the bed is made, and turned occasionally to insure 
uniform ferme:!ltation; water should be used if necessary to prevent 
fire-fanging. A good grade of soil should be used; if necessary, sand 
or well-rotted manure should be added to make it loose and rich. It 
is a good plan to store the soil in a cellar during winter or to place it 
on a conical pile on the outside, where it can be covered with manure 
and thawed out quickly in the spring. 
About 6 inches of manure should be placed in the bed, then thoroly 
trodden, more manure put in, and so on, until the manure reaches to 
within 10 or 12 inches of the top of the frame when well compacted. 
If the manure is toq dry or promises not to heat readily, it should be 
moistened with hot water. Five or 6 jnches of good soil should be 
placed on top of the manure. It may be added at this time or a few 
days later if desired. 
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After the bed is made, manure should be banked around the out-
side of the frame. A thin layer of soil spread over this manure will 
help to keep the bed warm. Enough manure or straw should be kept 
close at hand to cover over the edges and top of the bed in cold 'Yeather. 
If a good grade of manure has been used, the bed will heat vio-
lently for about ten days or two weeks. It should not be planted 
dtwing this time. When the temperature has fallen to about 75° F., 
the bed is ready to plant. 
COLD FRAMES 
Cold frames are like hotbeds except that they are not equipped 
with bottom heat. They are used principally for receiving plants 
started in hotbeds or greenhouses, so that they may be gradually 
''hardened off'' before being placed under open field conditions. Some-
times, they are used for growing certain crops to maturity late in the 
spring. Cold frames are usually covered with glass sash early in the 
spring, but later, muslin or canvas fastened to rollers will be found 
convenient and serviceable. 
G-ROWING PLANTS FOR TRANSPLANTING 
The vegetables which are commonly started under glass are head 
lettuce, cabbage, cauliflower, kohl-rabi, celery, tomatoes, peppers, egg-
plant, sweet potatoes, and sometimes beets and onions. In addition, 
radishes and lettuce are often grown to maturity in hotbeds and cold 
frames. 
For growing plants, the seeds may be sown directly in the bed, 
but it is better to plant them in flats. Handled in this way the seed-
lings can be taken to a . warm place for shifting and there is less bend-
FIG. 9.-CLOTH-COVERED COLD FRAME 
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FIG. 10.-STRIKING OFF THE SURPLUS SOIL IN A FLAT WITH A STRAIGHT-EDGE 
FIG. 11.-COM:PACTING THE SOIL IN A FLAT 
-------
:....._ I 
J' 
FIG. 12.-A GooD STYLE OF PLANTING BoARD FOR UsE IN SHIFTING 
PLANTS TO FLATS 
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ing of the back in working with them. When flats are used, about 3 
inches of soil, instead of 6 inche as described, should be used in the 
hotbed. 
Flats can easily be made of goods boxes. A g~od size is 17 inches 
long, 12 inches wide, and 21j2 to 3 inches deep on the inside. The 
ends should be of ~8-inch lumber so that the sides and bottoms, which 
should be of 3j8-inch lumber, can be nail~d solidly to them. It is well 
to have a supply of these flats on hand. 
The soil used in filling a flat should be loose, but not too rich in 
organic matter, for such soil is very subject to diseases that destroy 
the seedlings. After the soil in, the flat is leveled off with a straight:. 
edge (see Fig. 10), it is compacted with a homemade tool, as shown 
in Fig. 11. Head lettuce, cabbage, cauliflower, kohl-rabi, tomato, 
pepper, and eggplant seeds should always be sown in drills, for then· 
they may be covere·d uniformly ; the seedlings can be· treated easily if 
disease threatens; and the plants can be removed readily. Seeding may 
be thick, as the plants should remain here only until they begin to 
crowd. 
Celery seed is very small and delicate and must be given special 
attention. Fill the flat in the regular ·way, using fine soil, and com-
pact as usual. Instead of sowing in drills, broadcast the seed very 
thickly. Then with the fingers, scatter enough fine soil over the flat 
merely to imbed the seeds, rwt enough to cover them. Water lightly 
with a fine-rose sprinkler, cover the flat with a piece of porous news-
paper cut to fit snugly inside -the flat, and then moisten the paper. 
The paper keeps the surface moist, which is necessary for the germina-
tion of the delicate, shallow-planted seeds. Sometimes later water-
ings are applied directly on the paper covering, but better results 
. are secured if the paper is removed each time and replaced immediately 
after watering. When a majority of the seeds are fairly ·well ger~ 
minated, the paper should be removed. There should be no difficulty 
in starting several thousand celery seedlings in a small flat by this 
method: 
Sweet-potato plants are started from sweet potatoes, the small 
ones of the previous year's crop being commonly used. To prevent 
rot from spreading thruout the bed, the potatoes are placed about 
1f2 inch apart. They should be covered with 11j2 inches of soil. Bot-
tom heat is necessary, tho it should be mild. A manure.hotbed which 
has already grown a crop of early plants provides excellent conditions. 
This crop cannot be grown successfully in northern Illinois or in most 
soils in central Illinois, as a rule. 
Earlier beets and larger onion bulbs are obtained if the plants 
are started in hotbeds. The seeds should be planted directly in the 
bed in drills 4 to 5 inches apart. The Prize Taker onion and the 
Crosby Egyptian beet are good varieties for this purpose. 
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For the small home garden a sufficient number of head lettttce, 
cabbage, cauliflower, kohl-rabi, cele1·y, eggplant, tomato, and peppe1· 
plants can usually be started in a flat plaoed in a sunny south window. 
Here they may be h.andled for the first two or three weeks, or until the 
first shift will need to be made. The use of this method makes it unnec-
essary to construct the hotbed so early, and it is possible to employ a 
surface hotbed for receiving .the plants. 
For growing lettuce to maturity in a hotbed, the seed should be 
sown thinly in drills 5 inches apart. If plants four or five weeks old 
can be transplanted to the beds, quicker results will be secured. ' They 
should be set about 6 by 6 inches. Grand Rapids is the best variety 
for this purpose. Radishes are started from seed sown in drills 5 
inches apart, 3 or 4 seeds to the inch. Rapid Red is a good variety. 
FIG. 13.-GROW I NG RADISHES TO M ATURITY IN A HOTBED 
Muskmelons, cucumb ers, watermelons, lima beans, and sweet corn 
do not transplant readily like tomatoes and cabbage, but by planting 
the seeds in a container so that the plants may be transferred to the 
field without breaking the ball of earth about the roots, earlier crops of 
these can be secured. Gardeners use specially made dirt bands, but 
for the home garden as good results can be obtained fre>m tin cans 
with the bottoms melted off, strawberry boxes with the bottoms broken 
.out, or inverted squares of sod. The seeds should be sown in these 
about April 20 to 25 in central Illinois. The plants can be handled 
in these containers for about three weeks. Thus they will be ready 
for the open garden May 10 to 15, which is the proper outdoor plant-
ing time for these crops. 
SHIFTING 
Shifting is the process of changing the young plants to other beds, 
flats , or pots so that they will have more room for dev lopment. Fig. 
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14 shows tomato plants which were not shifted, shifted once, and 
shifted twice, all being of the same age. It is easy to understand which 
would give the best results. 
Shifting should take place when the first pair of rudimentary 
leaves, or cotyledons, is well developed, and when the first pair of 
true leaves is showing well. The plants will begin to crowd and 
stretch about this time. Pry the plants up in small bunches with a 
knife or a flat stick, and gently crumble the soil with the fingers so 
as to leave as many of the fine roots on the plants as possible. Do 
not pttll the plants. The seedlings should always be handled by the 
cotyledons, for these are later cast off by the -plant anyway, and no 
great harm results if they are injured. A marking board, like that 
shown in Fig. 12, is a great help in getting the plants uniformly spaced 
in a flat. A round stick about the size of the little finger will be found 
useful in setting the plants. 
Cabbage, cauliflower, kohl-rabi, tomatoes, peppers, and eggplant 
should be set a little deeper than they grew in the seed flat. Head 
lettuce should be set so that the crown, which is at the point where 
the leaves emerge from the stem, is just at the surface. All plants 
should be. lightly watered after shifting. · 
Cabbage, cauliflower, kohl-rabi, tomatoes, peppers, and celery are 
very conveniently handled in flats. Head lettuce and eggplant do 
not transplant easily, and· give better results when shifted to pots. 
Sweet potatoes, beets, and onion seedlings are not shifted. 
The following table gives the dates when plants for transplanting 
should be started; the number of shifts necessary; the size of pots or 
the distance in the flats which should be allowed; and the dates for 
transplanting to the field. 
T ABLE 3.-DIRECTIO 1 S FOR HA DLING rfRANSPLANTED PLANTS 
Crop Date of No. of Distance in flats Date to set 
sowing shifts or size of pots in field 
' Beets ... . .... . .. . ~,eb. 1 - 0- Not shifted April 10--
Onions . . . . .. ... .. '' 1 0 Not shifted '' 10 
Head lettuce ..... . Feb. 20-Mar. 1 1 2-2¥2" pots '' 10 
Early cabbage .... '' 20-
,, 1 1 2" in flats '' 10 
Early cauliflower . '' 2.0- " 1 1 2" in flats '' 10 Kohl-rabi ......... '' 2.0-
,, 1 1 2" in flats " 10 
Tomatoes ......... March 1 2 2" & 4" in flats or r>ots May 15 
Peppers .......... ,, 1 2 2" & 4" in flats or pots '' 15 
Eggplant . . .. . .. .. '' 15 2 21h" & 4" in pots June 1 
Celery .... · .· ... . .. '' 15 1 2" in flats June 15 
Summer cabbage .. '' 15 1 2" in flats May 1 
Sweet potatoes .... April 20 0 Not Ehifted June 1 
Late cabbage ..... '' 20 0 Not shifted '' 15 
Pe-tsai. ..... . .. .. July 1- 15 Not Ehifted Aug. 15 
Endive ........ ... July 15 Not shifted ,, 15 
NOTE.-The dates for transplantipg to the field are especially adapted to 
central Illinois. 
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PIG.-14.-TOMATO PLANTS NOT SHIFTED, SHIFTED 0 CE, AND S:JII FTED TWICE, ALL 
OF THE SAME AGE 
PIG. 1 5 .- FLAT OF CELERY PLANTS R EADY FOR SHIFTING 
In those cases where two shifts are advisable, the plants should 
be given the s~cond shift when they begin to crowd. If pots cannot 
be obtained easily, tin cans with the bottoms melted off, or strawberry 
boxes with the bottoms broken out, will answer as well. Place them 
in the bed, fill with a good soil, and set a plant in the center of each. 
CARE OF THE GROWING PLANTS 
A slow, steady growth of all plants should be encouraged. It is 
easy to force the plants into rapid growth, but size without stockiness 
is not desirable., Since the cool-season plants require cooler condi-
tions than the warm-season plants, it is usually ·preferable to parti-
tion the bed so that two sets of conditions can be furnished. Water 
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FIG. 16.-FLAT OF JERSEY WAKEFIELD CABBAGE PLANTS O NE 
WEEK AFTER SHIFTING 
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ould be applied only on bright days- and in the morning so that 
he foliage will become dry before night. Ventilate on warm ·days by 
ropping up the sash, avoiding chilly drafts. The sash should be let 
own before the air begins to get cool in the evening. Early in the sea-
n the beds will need extra covering. In cold weather, manure 
ould be banked over the edges, and in extreme cold it is well to 
lace manure over the entire bed. As the weather becomes warmer~ 
ess covering will be needed. 
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The young seedlings are likely to be affected by damping-off. 
is the rotting off of the plants at the surface of the ground and 
be caused by several diseases, all of which flourish best in moist, 
conditions; these conditions should, t erefore, be avoided as far 
possible. Soil containing an excess of rotted manure or organic 
should be avoided. Sulfur or sand distributed between the 
discourages the diseases. In severe attacks, the healthy plants 
be shifted to fresh soil at once. The vegetables most likely to 
affected are eggplant, celery, and lettuce. 
HARDENING OFF 
No ·plant should be taken directly from a warm bed and exposed 
at once to open weather conditions. The change should be made 
ually. Sometimes this is accomplished by first removing the sash on 
warm days, then on cooler days, then on warm nights, and finally 
cool nights. With plants shifted to beds or flats, however, it is hP.t1t.P.Pt• 
to move them to cold frames covered with glass, and gradually h 
them off there. The cool-season plants may finally be subjected 
even a light frost, but the warm-season crops should never be exlJOsecu• 
to so low a temperature. Besides exposing the plants to cool coiiai··• 
tions, they should be given only enough water to keep them healthy, 
so that they will become accustomed also to the dryer conditions of 
the open field.. One should not be surprised if the cabb ge plants turn 
purple and the head lettuce to a qronze-red color. These are indica-
tions of well-hardened plants. 
PLANTING AND CARE OF THE GARDEN 
How to Make a Seed B ed.-The first step in planting in the 
consists in providing a good seed bed. In the case of fall-plowed land, 
it is unnecessary to replow in the spring for shallow-rooted, early 
crops like radishes, lettuce, spinach, onions, and beets. Instead, the 
ground should be well loosened with a cultivator, disk, or hoe, fol-
lowed by plenty of harrowing or raking. 
In the case of a tight soil, or when there has been no fall plow-
ing, and in any case for the main-season crops, the land should be 
plowed or dug 8 to 10 inches deep. When horses and horse tools are 
available the best way to prepare a seed bed is first to dtsk, then plow, 
disk, and harrow in the order named. When preparation must be 
made by hand, as good results can be accomplished by careful work 
with a garden fork, followed by vigorous raking and sufficient com-
pacting. Such treatment insures thoro pulverizing to the full dei>thj• 
of plowing or digging and also firms the soil. Sometimes the soil 
not worked sufficiently for fear of compacting it too much. More 
mistakes are made by not compacting enough than by compacting too 
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FIG. 1 .-MAKING SHALLOW DRILL S 
FOR S MA LL S EEDS 
FIG. 19..-MAKING DEEP DRILLS FOR 
THE LARGER SEEDS 
much. The surface soil, especially for small seeds, should be made 
very fine. A planker will be found useful for this work. For small 
seeds it is best to rake off the land the large clods which cannot be 
broken. 
The part of the garden not planted at once should be lfJosened 
occasionally. Otherwise it will become hard and dry and lose much 
moisture. It is well to work all soil thoroly just be~ore planting so 
that a moist, loose SJ.Irface will be provided. 
Never p~ow or cultivate the g1·ound while it is wet. This tends 
to break down the compound soil particles, and may impair the pro-
ductivity of the land for the remainder of the season. 
PLANTING THE SEEDS 
Time of Planting.-The time of planting will depend on the sea-
son, on the nature and variety of the crops, and on succession planting. 
The planting program given in Table 1 fully describes this. 
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Making the Rows.-It improves the appearance of the gard 
greatly and makes the work easier if all crops are planted in straigh 
rows. For this purpo_se one should get into the habit of using a garden 
line. This should be stretched tightly and the rows inade just to on 
side of it so that the line will not be moved and the rows made 
\!rooked as a result. For making deep drills for onion sets and 
peas, the point of the hoe or a wheel hoe with plow attachment should 
be used. ·For shallow drills for small seeds, the tip of the hoe handle 
is especially good. This makes a narrow· drill which js easily weeded 
and cultivated. The secret of making perfectly straight rows is to 
take a firm grip of the hoe and make good brisk draws. For vege-
tables planted in hills, the holes can be made quickly with the point 
of the hoe. When several rows of the same width are to be planted, 
time can be saved by using a homemade marker, as shown in Fig. 20. 
The runners can easily be changed for rows of different widths. 
FIG. 20.-HOMEMADE Row M ARKER 
Sowing: Distance and Depth.- For large gardens, seed drills are 
very convenient. These can be adjusted for various seeds and for 
different thicknesses and depths. For the home garden, however, they 
are too expensive, and besides the seed can often be sown by hand 
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more quickly than the adjustments can be changed. For distributing 
the small seeds in drills, they should be taken in small quantities 
between the thumb and forefinger. By gently rubbing these two to-
gether as one advances along the row, a very uniform di tribution can 
be made . 
. The distance of planting will depend on the nature of the crops 
and the tools used for cultivation. The larger the growth, the greater 
should be the distance. More room .should be allowed between the 
rows when the cultivating is to be done with horse tools than when 
hand tools are to be used. 
The depth will depend on the size · of the seed, the season of the 
year, and the condition of the soil. In general, seeds should be planted 
about four times as deep as their thicknesses. The depth should be 
greater in the summer than in the spring. In moist, cool soil, plant-
ing should be shallower than in dry, warm soil. . 
The distances and depths which should be allowed the various 
crops in a garden where horse tools and wheel hoes are to be used for 
cultivation are as follows: 
Radishes, ~eaf lettuce, spinach, mustard, and onion ~eed, in drills 12 ' inches 
apart, 14 to 112 inch deep. 
Onion and garlic sets, in rows 12 inches apart and 3 inches between sets 
in the rows, 11:2 inches deep. 
Beets, carrots, par~ley, parsnips, salsify, turnips, chard, kale, and asparagus 
seed (for growing plants), in drills 16 to 18 inches apart, 1h inch deep. 
Asparagus, parsley, parsnips, and salsify germinate slowlY., and radishes 
of the small globe type are often sown with them to mark the rows in 
• order to allow cultivation before they appear. 
Peas in double rows, 12 inches apart, 2112 feet being allowed between each 
pair of rows, in drills 11:2 inches deep. 
Potatoes, in rows 30 to 36 inches apart, 12 to 14 inches between hills in the 
row, 4 to 5 inches deep, 14 potato in a hill. . • 
String beans and bush limas, in rows 24 to 30 inches apart and 12 to 15 
inches between hills, 3 Eeeds in a hill, 1112 to 2 inches deep. 
Sweet corn in rows 3 feet apart, 2 to 2112 feet between hills, 3 to 4 Eeeus 
in a hill, 2 inches deep. 
Muskmelons, cucumbers, and summer squash, in hills 4 by 5 feet, 1h inch deep, 
10 to 12 seeds to the hill. 
Watermelons, pumpkins, and winter squash, in hills 4 by 8 feet, 1 inch deep, 
8 to 10 ~eeds in a hill. 
Covering.-The seeds should be covered with fine, moist soil im-
mediately after planting. This treatment provides the necessary mois-
ture for germination and enables the rootlets to take hold readily. In 
order that the soil about the seeds will be kept moist if the weather 
should become dry, the soil above the seeds should be firmed. Early 
in the spring this is best done by tapping the soil with the back of a 
38 CIRCULAR No. 198 
rake. Later in the season, more thoro compacting 1s advisable, an 
the back of a hoe will be found more serviceable for this purpose. 
TRANSPLANTING 
Transplanting is the process of setting plants in their permanent 
location. If plants started under glass have ·been well hardened off, 
there should be no difficulty in transplanting; otherwise, they may 
die quickly. It is best to allow. the soil in the beds to become fairly 
dry during the three or four days preceding transplanting. A few 
hours in advance of taking the plants up, they should be watered 
heavily in order to fill the tissues with water. The plants should be 
removed with as much soil clinging to the roots as possible. They 
should be prote.cted from the sun while out of the ground, and care 
should be taken to get no mud on the leaves. Plants which do not 
retain much soil on the roots are sometimes ''mudded 1 ' by immersing 
their roots in a thick mixture of mud and water. 
The best time to transplant is on a clowiy day or in the evening, 
and before or after rain. If after a rain, one should wait until the 
ground becomes mellow. For plants with considerable earth clinging 
to th~ roots, the holes are best made with the hand or a trowel. For 
large plants handled in pots, a spade may be best, and sometimes a 
furrow is opened with a plow. Small plants with little or no earth on 
the roots are often transplanted with a dibber. A hole is made in the 
ground, the plant is inserted to the proper depth, and covering is ac-
complished by inserting the dibber to one side of the nrst hole and 
pushing the intervening soil to the plant. The second hole is then 
filled with soil. A dibber works best when the surface bas been com-
pacted with the back of a spade, or a plank or a roller. Sweet pota-
toes, late cabbage, and small tomato plants .are often planted with a 
spade. By thil:: method one person plunges the spade into the grounJ, 
with the back of it outward, and pulls it slightly toward him. A 
second person inserts a plant in the hole thus made, the spade is with-
drawn, and the first man finishes the process by pressing the earth to 
the plant with his foot. 
No matter what the method used, the secrets of success in trans-
planting are well-hardened plants, fine, moist soil, and thoro compact-
ing, so as to exclude air from the roots. When the soil is dry it is 
well to cover the roots first ·with fine earth and then add sufficient 
water to moisten the soil thoroly. Do not puddle the soil. In all such 
cases, loose soil should be drawn over the top when the water has 
disappeared. The tops of beets, onions, sweet potatoes, and celery 
are sometimes sheared to increase their chances of living. 
The depth to transplant varies with different . vegetables. Cab-
bage, cauliflower, kohl-rabi, onions, eggplant, and peppers should be 
placed a little deeper than they stood in the fiat or bed, about to the 
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lower leaves. Tomatoes and sweet potatoes are planted considerably 
deeper. Tomato plants which have become too long may be handled 
successfully by laying them down in a trench and allowing only their 
tops to protrude above the ground. It is very important that head 
lettuce and celery be planted so that the crowns are just at the sur-
face. Beets should be planted with the crowns about lj2 inch below 
the surface. 
Asparagus, rh-ubarb, and horse-radish should be transplanted 
early in the spring before growth has started; no difficulty will be 
experienced if transplanting takes place at the right time. One-year-
old asparagus plants give the best results. These should be placed on 
a little mound of fresh earth in a trench about 10 inches deep. The 
crowns should. be covered with but an inch or two of soil at first, more 
being gradually added as the shoots grow: For starting rhubarq, 
plants of a good strain should be bought or old plants of good stock 
may be divided. Usually an old plant can be divided into six or seven 
pieces. Each piece should contain at least one bud and a fair-sized 
root. vVhen planted, the crown or bud should be an inch or two be-
low the surface. Horse-radish is started from 4- to 5-inch cuttings 
of the small roots, usually taken in the fall when the crop is dug. 
The top of the cutting should be cut straight across and the bottom 
diagonally in order that the top end may be distinguished. The cut-
tings are tied in bunches and stored outside over winter by covering 
with only enough soil to keep them moist. They may be planted in a 
furrow, or with a dibber or spade. The top of the cutting should be 
within an inch or two of the surface. Asparagus and rhubarb should 
not be used until the third spring after transplanting, as the plants 
need two years' time in which to become well established. Horse-
radish is usually ready for use the fall after planting. 
FIG. 21.-A O NE-YEAR-OLD A SPAR AG US ROOT 
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DISTANCES FOR TRANSPLANTING 
The distances for transplanted plants indicated below will 
found suited for the large garden which is to be cultivated 
with horse tools and wheel hoes. For a small, back yard 
planting may be somewhat closer. 
TABLE 4.-DISTANCES FOR TRAN SPLANTING 
Crop 
rows and plants Crop 
.Asparagus. . . . . . . . 4 i 1lh- feet Head lettuce .. ... 11;2 x 1 
Beets ............ . 11;3 feet x 3 inches Horse-radish ... . .. 3 x 11;2 feet 
Cabbage. Early ... 21;2 x 11;2 feet Kohl-rabi ..... . .. 2 feet x 8 inches 
Cabbage, Late. . . . 3 x 2 feet Onions. . . . . . . . . . 1 foot x 3 i~ches 
Cauliflower, Early . 21;2 x 1Y2 feet Peppers ......... 21;2 x 1lh feet 
Celery, Early. . . . . ~ feet x 6. inches Rhubarb ........ . 4. x 3 feet 
Celery, Late. . . . . . 4 feet x 6 inches Sweet potatoes . . . 31;3 x Ph feet on 
Eggplant ........ 31j2 ~ 21;2 feet Tomatoes ........ 5 x 4 f eet 
: CARE OF PLANTS IN THE OPEN 
Cultivation.-Cultivation should start soon after the crops 
planted. If a crust forms over the seed, it should be broken by 
ping it with the back of a rake or by gently raking the surface. 
the case of the coarser, deeper-planted seeds, the raking may be 
vigorous; a steel harrow does effective work on corn or potato 
A good stand is thus secured, moisture is conserved, and weeds 
killed. After every rain, and at intervals of about a week when it 
not rain, the surface should be cultivated. In no case should 
ground be cultivated w4ile wet. Cultivation should be continued 
the plants are near maturity, or until they are too large to 
passage. The first cultivation should be close and may be fairly 
but later tillage should be shallow and not carried so close to the 
If the garden is large enough to justify the purchase, a wheel 
will be found very useful. A combined single and double-wheel 
is best. With all vegetables arranged in rows, a wheel hoe 
cultivation a real pleasure instead of a drudgery, as is the case 
the hand hoe. The scraper attachments are excellent for close, 
work while the plants are small; the teeth are good for deeper tillage, 
and the plows can be used for ridging or for opening rows for onion 
sets, peas, and beans. With a wheel hoe the cultivation can be 
much more quickly and usually more thoroly than with the hand hoe. 
Thinning.-!£ the seeds germinate as they should, some of 
vegetables will need thinning. This should take place as soon as 
plants will pull out readily. Beets, carrots, parsnips, turnips, 
salsify should be thinned to about 2 inches in the row; chard to 4 
5 inches ; onions from seed to 3 inches. Radishes, lettuce, and spinach 
are scarcely ever thinned, except as the larger plants become ready 
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for use and the remaining ones are given more room. The vine crops 
should be thinned to two plants per hill when well started. 
FIG. 22.-WHEEL HoE 
Irrigation.-During dry weather it sometimes becomes necessary 
to water the plants in order to save them. As a rule water should 
never be applied until it actually seems to be needed. When it is 
applied, a sufficient amount should be used to moisten the soil thoroly 
so that more will not be necessary for a few days or a week. Water-
ing in amounts sufficient only to dampen the surface usually does more 
harm than good. It is best to make the appl~cation in the evening. 
Cultivation should take place as soon as the surface becomes mellow. 
Where water under pressure is available, the overhead_irrigation 
system will be found very serviceable. By this method the water is 
distributed as a very fine mist which does not wash or puddle the soil, 
uniform watering is insured, and little time is required. The manufac-
turers are now selling equipment especially suited for home gardens 
and lawns. Their catalogs fully describe the nature and construction 
of such systems.~ 
METHODS OF CONTROLLING INSECTS AND DISEASES 
INSECTS 
Entomologists classify insects according to the structure of their 
bodies, but in horticult:ural usage they are classified according to the 
10verhead irrigation equipment is sold by C. W. Skinner, Newfield, New Jersey, 
and by the Skinner Irrigation ompany, Troy, Ohio. 
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method by which they are controlled, and this depends on their man-
ner of feeding.• Viewed in this light, there are two kinds, chewing and 
sucking insects. 
Chewing insects obtain their food by eating the leaves, stems, or 
fruit and are readily destroyed by covering the plant with a stomach 
poison, like Paris green or arsenate of lead. However, there are diffi-
culties in always following out this plan, since some of the vegetables 
may be rendered poisonous and unfit for food. 
Sucking insects get their food by inserting their beaks in the cells 
of the plants and drawing out the sap. The application of poison does 
not injure them. Fortunately, insects of this class usually have tender 
bodies and may be destroyed if covered with some caustic or pungent 
materiaL A strong tobacco solution gives the best satisfaction. · 
As the particular method of attack and the condition of the plant 
must be taken into account, specific advice is given for each of the 
most common insects. 
Cutworms.-Cutworms often cut off young cabbage, cauliflower, 
onion, tomato, and potato plants near the ground. They are worst in 
sod soil and while the season is cool; when hot weather arrives their 
activity ceases. These insects work at night and crawl into the ground 
during the day. When a plant is found cut off, the worm may usually 
be found by looking for a small hole and following this with a pocket 
knife. Sometimes they will crawl under shingles laid about an in-
fested patch, where they can be easily found during the day. Trans-
planted plants may be protected by wrapping a strip of heavy paper 
around the stem when planting. This should extend 1 inch below 
and 2 inches above the surface. A poisoned bran mash sweetened 
with molasses and distributed about the patch will attract and destroy 
many cutworms. 
Cabbage Worms.-Cabbage worms usually do much damage to 
cabbage and similar crops. While the plants are small these worms 
can be controlled by spraying with Paris green or arsenate of lead, 
but when the heads begin .to form it is not advisable to use a poison. 
Slug shot, which may be purchased of most seed firms, i.s excellent to 
use · at this time. It is deadly to chewing insects, but harmless to 
human beings. It may be applied dry, or mixed with water and used 
as a spray. 
P:otato Beetles.-The potato beetle formerly fed on a wild plant 
in Colorado, but when settlers introduced the potato, it found the latter 
plant preferable. Gradually the bettles spread over the entire coun-
try. They are especially severe on potatoes and eggplant. They may 
be controlled with Paris green, 1 tablespoonful to 6 gallons of water, 
or arsenate of lead, 1;4 pound to 6 gallons of water. It is well to add 
a small quantity of freshly slaked lime to either material to avoid 
possible burning of the foliage and to decreas.e settling of the material. 
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Striped Cucttmber Beetles.~ These insects are likely to attack any 
of the vine crops as soon as the young plants appear. They ·eat very 
little and must be controlled with a repellent. In the small home 
garden the best method is to dust the plants with lime or with wood 
ashes, to which 1 tablespoonful of 
turpentine or crude carbolic acid 
has been added for each quart of 
ashes or lime. The dusting is easily 
accomplished by using a tin can 
whose bottom has been punched full 
of small holes. Frequent applica-
tions should be made, both over and 
around the plants, until they are 
well started. 
Flea Beetles.-Flea beetles are 
small, black insects which make 
long jumps when disturbed. They 
attack eggplants and sometimes po-
tatoes and tomatoes. The best 
method of con trolling them is to 
spray with Bordeaux mixture and 
arsenate of lead. Arsenate of lead 
alone is advised when Bordeaux 
mixture cannot be conveniently 
made. 
FIG. 23.-----8TRIPED CUCUMBER 
BEETLE (5 x) 
Plant Lice.-There are many kinds of plant lice, but all are suck-
ing in habit, and are treated in the same manner. They are most in-
jurious to melons and cucumbers, tho peas, cabbage, and radishes are 
often badly infested. They cause the leaves to curl downward, turn 
yellow, and die. Because of their tender bodies, plant lice live mainly 
on the under surfaces of the leaves. To destroy them, their bodies 
must be hit with so)Jle material that is capable of killing by contact. 
An angle spray nozzle should be used in order to reach the under 
surfaces of the leaves. The best material to use is ''Black Leaf 40, '' 
1 teaspoonful to a gallon of water. It may usually be bought at 
seed stores and general garden supply houses in Illinois. If not ob-
tainable, boil tobacco stems in water and dilute the juice with water 
until a light straw color is obtained.1 
PLANT DISEASES 
Plant diseases cause spotting of the leaves, stems, or pods, and 
rotting of the fruits. Too thick planting, lack of rotation, and wet or 
hot, sultry weather favor their development. 
1More detailed information for controlling melon lice is given in Bulletin 
174 of this station. 
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Most plant diseases can be controlled by spraying with ~"''·~"'~·~.,,,,;: 
mixture: This is not easily made, and for the smalf home garden 
prepared mixtures as Pyrox and powdered Bordeaux mixture 
more convenient and almost as good. Directions for preparing 
usually given on the receptacle. 
For the most effective results in dealing with plant diseases, 
ment should be started before they appear and should be ... "T''"' 1~lll'l ·' 
every week or two until the crops are near maturity~ The plants 
usually need spraying for plant diseases are potato, tomato, musk-
melon, watermelon, cucumber, eggplant, and celery . 
. How to Make Bordeaux Mixture.-To make Bordeaux mixture 
carefully slake 1 pou:u.d of fresh stone lime, taking care to use ·sufficient 
water to keep it from becoming dry and burning, and yet not enough 
to flood and chill it. When cooled, add enough water to make 6 gallons 
in all. Dissolve 1 pound of copper sulfate in 6 gallons of water -in 
wooden or brass receptacle by hanging it just under the surface in a 
bag or piece of cloth. After all the crystals are dissolved, pour the 
two mixtures, at the same time, into a third receptacle, which should 
be made of wood or brass. For spraying melons and cucumbers, which 
have tender foliage, lj2 pound of copper sulfate should be dissolved 
in the 6 gallons of water instead of 1 pound. 
SELECTION OF THE SPRAy OUTFIT 
For the large home garden the best spray outfit is probably the 
barrel spray. This can be placed on a wagon, catt, or sled and drawn 
with a horse to any part of the garden as needed. The same type of 
pump is ofte11 ptaced in a small barrel or tank set in a frame which is 
pushed about like a wheelbarrow. For the small garden a bucket pump 
will probably be found more serviceable. This is fastened to a bucket 
by means of thumb screws or clamps and may be carried about conven-
iently. Knapsack pumps and compressed air · outfits are often used, 
but these get out of order frequently and are somewhat expensive as 
well. For the very small garden, a fine-rose sprinkler will answer 
for the spraying needs. 
HARVESTING AND MARKETING 
For home use the various vegetables are gathered as desired. It 
often happens, however, that the garden supplies more products than 
are needed for the home and that it is desired to sell the surplus. 
For selling purposes, quality is not as important to buyers as it 
should be. Size, appearance, and quantity are usually more attractive 
than quality. There may be exceptions to this, of course, in case of a 
special trade. 
Some vegetables must be gathered within a very limited time, 
while others remain edible over a comparatively long period, tho prac-
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tically all are at their highest quality only at certain stages of their 
development. In general, vegetables are best just before full ma-
turity is reached. In gathering and preparing vegetables for market, 
certain customary methods are used and these should be employed as 
nearly as possible. · 
The following are gathered as soon as large enough and ·sold in 
bunches: radishes, early turnips, early carrots, early beets, green 
onions, asparagus, rhubarb, kool-rabi, parsley, salsify, and leek. The 
bunches vary in size in different markets. The root crops should be 
washed before or after bunching. Green onions are skinned and 
the roots cut off. Leeks are skinned, but the roots are not removed. 
Asparagus is cut with a knife at the surface of the ground when the 
shoots are from 8 to 10 inches tall. The shoots are arranged so that the 
FIG. 24.-BLANCHING CELERY WITH E ARTH-THE WAY TO GET THE BEST QUALITY 
tops are even. Two -rubber bands, one at the top and the other at the 
bottom of the bunch, furnish the best method for tying asparagus. The 
butts are cut off evenly after bunching. After trying rhubarb, about 
two-thirds of the leaves are cut off with a butcher or corn knife. Kohl-
rabi is cut off just below the enlarged part when this is about 2 or 3 
inches in diameter. The large side leaves are cut off at their bases 
before bunching. Parsley leaves are picked or cut from the plants and 
tied in small bunches. Leeks and salsify do not usually reach market-
able size before fall. 
The following leaf crops are sold by measttre or by weight: leaf 
lettuce, spinach, kale, mustard, Swiss chard, and New Zealand spin-
ach. Leaf lettuce is often tied in bunches as gathered. Lettuce, spin-
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ach, mustard, and young kale should be cut off just beneath the crown. 
The leaves of Swiss chard and fall kale are picked from the plants. 
The tender tips of New Zealand spinach should be cut with a knife. 
The more these are cut, the more new shoots will appear. When the 
·leaves of any of these crops are dirty, they should be washed and 
allowed to drain thoroly. If not washed, they ·should be freshened 
with a light sprinkling of water. 
H ead lettuce, cabbage, celery, and caulijtowe1· are usually sold in 
local markets individually or by the dozen. They should be cut just 
beneath the crowns when sufficiently developed. The loose outer 
leaves should then be pieked off and the stub or core cut back .just 
under the leaves. One should not expect head lettuce to become as 
solid as cabbage. Cauliflower presents the best appearance when 
the leaves are trimmed off evenly about an inch above the head. In 
order that cauliflower will be perfectly white, the leaves should be tied 
over the heads as soon as these begin to form. The best materials for 
tying are muslin torn into strips and raffia. 
Sweet corn is usually sold in local markets by the dozen. The 
ears should be pulled as soon as the grains are fully developed. Usually 
the small bunch of silk protruding from the tip of the ear turns dry 
about the time the ears are at a good eating sta~e. Experienced gar-' 
deners can recognize a .finished ear by the ''feel'' and color of the 
husks. Pulling open the husks to examine an ear often interferes with 
its proper development. 
String beans should be picked when the pods are of good size, 
but before they are tough and stringy and the seeds have formed to 
any extent. Peas should be picked as soon as the peas have become 
large enough in the pod. Lirna beans should be picked when the 
beans are full-grown in the pods, but before they become dry and 
hard. They are sometimes sold in the pod, but more often are hulled 
and sold by the quart. 
Cucumbers should be picked before the seeds begin to develop, 
as seed formation greatly decreases the productivity of the plants. 
They are sold by the dozen or by measure. Cucumbers grown 
for pickles should be picked as soon as the desired size is reached; 
they are sold by measure or by the hundred. 
S.urnrner squash are picked as soon as' large enough and while the 
skin will still give to the press of the thumb. After the outer skin 
hardens they are unfit for sale. Winter squash are not ready for use 
until fall. A light frost does not harm them, but they should be 
gathered before a hard freeze. Squashes are sold individually, by the 
dozen, or by weight. 
W aterrnelons and rnuskrnelons are sold in local markets by the 
melon or by the dozen. Some varieties of muskmelons do not turn 
yellow when ripe, and the best plan is to pick them as soon as the 
crack develops about the stem end. Watermelons are usually ripe 
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FIG. 25.-CAULIFLOWER TIED FOR BLANCHING 
when the curled tendril near the stem is dry. A better guide, how-
ever, is the sound when the melon is snapped with the finger or tapped 
by the knuckle. A ''dead'' sound is an indication of a ripe melon. 
Watermelons should be picked before they become over-ripe. 
Tomatoes are sold in small baskets or by weight or by measure. 
They should be picked without the stems before becoming over-ripe. 
Eggplants are always "ripe." The stems should be cut with a 
sharp knife when the fruits have reached a suitable size but before 
the seeds have begun to develop. They are sold by the fruit or by 
the dozen. 
Sweet peppeTs are· usually picked while green, and hot peppers 
after the skins have turned red. The stems should be left attached. 
They are sold by the dozen or by measure. 
Pm·snips, late carTots, late tuTnips, late beets, winter radishes, 
ripe onions, garlic, potatoes, and sweet potatoes are sold by measure 
or by weight. The tops of carrots, parsnips, beets, turnips, and winter 
radishes should be cut off about Y2 inch from the roots when digging. 
Carrots, beets, turnips, and winter radishes should be harvested about 
October 15 in central Illinois. 
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FIG. 27.-MAY KING LETTUCE READY FOR M ARKET 
Parsnips need to be frozen to be of the highest quality. The 
best method is to allow them to remain in the ground as late in the 
fall as possible, or until they have been well frozen; they should then 
be stored in a cellar or in an outdoor pit, so that they may be secured 
as desired during the winter. Parsnips are often left in the open 
ground until spring. 
Onions and garlic are pulled as soon as most of the tops are dry 
and are allowed to cure in the sun for a day or two. The tops of the 
onions are then cut off lj2 inch from the bulbs. To insure a bright 
color, the curing should. be finished in a well-ventilated shed or barn. 
The bulbs may be placed in shallow boxes or slatted crates, or spread 
out t~inly on th~ . floor. Garlic tops are not cut off, but are plaited 
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together in long braids with the cloves hanging toward the outside; 
these are hung up in a dry place. 
Early potatoes may be dug and sold any time after the tubers 
have become large enough. For winter use, digging should not take 
place until the tops are fully· dead. For early use, sweet potatoes 
may be dug as soon as large enough; for fall and winter use, they 
should be taken up as late as possible before killing frosts. 
STORAGE OF VEGETABLES 
A well-planned garden furnishes plenty of fresh vegetables dur-
ing the growing season and in addition a liberal supply for winter 
storage and canning. The following vegetables may be readily stored. 
They are arranged in groups according to conditions required for 
successful storage : 
Group 1.-Beets, cabbage, carrots, horse-radish, parsnips, potatoes, rutabaga, 
salsify, turnips, winter radish. 
Group 2.-Brussels sprouts, celery, endive, kohl-rabi, leek, parsley. 
Group 3.-0nions, garlic. 
Grot£p 4.-Pumpkins, squash, sweet potatoes. 
1. The first grottp reqttires cool, rrwist conditions with little or 
no circulatio~ of the air. These conditions may be met fairly well in 
a cool cellar. Potatoes may be stored in an open bin. Cabbage should 
be pulled with the roots and leaves and placed on the floor, head 
downward, and covered with moist soil ; if the floor is of concrete, 
it should first be covered with a thin layer of earth. Cabbage will_ also 
keep for a short period if hung from the joists by the roots, or placed 
on shelves. All the other vegetables of this group should be covered 
with moist soil or sand, which not only prevents them from shrivel-
ing, but absorbs odors from any roots which may decay. 
The crops of this group may be very conveniently stored in out-
side pits. A well-drained place should be selected, and to remove all 
doubt, a trench or furrow should be dug to lead surplus water away. 
In especially well-drained places the pit is sometimes made partly 
·below the surface. Beets, carrots, winter radishes, rutabagas, turnips, 
and potatoes should be placed in piles about 4; feet wide, 2lj2 or 3 feet 
high, and of whatever length is necessary. The piles are covered 
with a thin layer of straw and then a few inches of soil. As these 
crops are likely to heat in the pile during warm periods in the fall, 
ventilation should be provided. This may be accomplished by nailing 
four 6-inch boards together and' inserting this "flue" in the pile so 
that the top will protrude above the pit. In long pits, one of these 
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should be used for every 5 or 6 feet. They hould be withdrawn when 
conti:J?.ued cold weather arrives. Little protection will be needed dur-
ing early fall , but as the weather becomes colder, more covering in 
the form of manure or straw should be added. 
FIG. 28.-A GOOD STYLE OF OUTDOOR PIT FOR POTATOES AND ROOT CROPS 
Parsnips, salsify, and horse-radish may be left outside all winter 
without protection, but in order that they may be used during the 
winter, it is best to dig them in late ~all · and pit them in the regular 
way. 
As in the case of cellar storage, cabbages should be removed with 
the roots and leaves attached. The plants are placed in three rows, 
side by side, with the heads downward. Two rows are then placed on 
the top of the first three. Enough earth is then used to cover roots 
and all. For protection in severe weather, additional covering hould 
be added as it becomes colder. 
. P:otatoes must never be allowed to freeze in storage. Parsnips 
salsify, and horse-radish will endure the hardest freezes. The others 
of this group will stand a fairly heavy frost but not a hard freeze. 
In removing products from the pit, the manure or straw is taken 
away from one end. A hole is then dug or chopped thru the soil until 
the vegetables are reached. After removing sufficient roots or tubers 
to last for about a week, the hole should be tightly stuffed with straw 
and the earth and manure returned as before. · 
2. The second group requires cool, moist conditions with circula-
IJion of air. It includes celery, kohl-rabi, leek, Brussels sprouts, pars-
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ley, and endive. Celery should be dug with roots and soil attached 
and set in moist soil on the cellar floor or in a box. Water 
should be applied as needed, but care should be taken not to 
wet the leaves and stems. The others are dug with the roots attached 
and planted in moist soil on the cellar floor like celery. 
Parsley will furnish green leaves for use all winter if taken 
up with the roots and planted in a box. This should be placed 
in the lig4test part of the cellar and should be watered occasionally. 
Another goo method is to place a plant in a flower pot and set it in 
a sunny window in the living room. 
The crops of this group may also be stored successfully in cold 
frames covered with glass sash. The plants should be dug with 
roots attached, as late s,s possible before the arrival of a hard freeze, 
and set in the frame with sufficient distance between them to allow 
free circulation of the air. The sides of the frame should be well-
banked with earth, and in severe weather boards or mats and straw 
should be placed over the sash. Rather careful management is nec-
essary for successful storage in cold frames. 
3. The third group requires cool, dry c.onditions with plenty of 
air. It includes onions and garlic. Onions should be placed in slatted 
crates or in loose-bottomed boxes so that the necessary ventilation 
will be provided. As already described, garlic cloves are arranged . 
in .long strings by braiding their tops together. These are hung up 
on nails or hooks. 
4. The fourth group reqt~ires wa1·1n, dry conditions with plenty 
of air. It includes sweet potatoes, squash, and pumpkins. It is dis-
astrous to store these in a cool or moist place. For home purposes, 
the very best 'place is in a warm furnace room or beside a warm chim-
ney. Sweet potatoes keep best when a temperature of 75° or 80° F. 
is provided for the first two or three weeks after they are stored. 
After this the temperature may be dropped to 55° to 60°. Care should 
be taken to bruise none of these crops when harvesting, and they 
should not be moved about after being placed in· storage, as the slight-
est bruise at this time may cause rot to start. 
PREPARING VEGETABLES FOR EXHIBITION 
It is one thing to grow good vegetables; it is quite another thing 
to win prizes with them. One may be a large and successful grower, 
but an unsuccessful exhibitor. On the other hand, one may be a small 
and only a fairly good grower, and yet a very successful exhibitor. 
In other words, it is the judgment used in picking out the specimens 
that counts. A very fine exhibit c~n sometimes be selected from 
comparatively few vegetables of seemingly ordinary quality. 
In exhibiting animals, only one individual is commonly shown. 
The same is true .of some vegetables, as when the entry lists call for 
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·the largest pumpkin, watermelon, or squash, the tallest stalk of corn, 
etc. In such cases, only· the points that are necessary to make a first-
class specimen need be considered.' In exhibiting most vegetables, 
however, several specimens are called for, and in such cases the rela-
tion of the specimens to each other become~ an important factor. 
FACTORS INVOLVED IN l\1AKING A GROUP EXHIBIT 
Collecting the Specimens.-In collecting specimens for a group 
exhibit, the best results are likely to follow if three distinct selections 
are made, one in the field, one just before starting for the exhibition 
hall, and one when th~ exhibit is being finally placed on the table. 
The first sample should be a large one, and should be chosen from 
·as large a quantity as possible, using an ideal specimen as a standard 
If root-crop specimens can be chosen whe:J;l the crop is being dug in 
the fall, so much the better. 
If the exhibit is not to be made at once, the first sample should 
be stored under proper conditions. Cold storage may be advisable 
for some crops. Extreme care should be taken to avoid bruising. It 
may be well to wrap some kinds in paper or to pack them in sawdust 
or sand. 
The second sample should be taken from the· first one just before 
starting for the exhibition hall. bnly those specimens which are .in 
excellent condition and which are in every way high-grade individuals 
should be taken. This sample may be small, but should still be large 
enough to allow considerable latitude for the final selections. In mak-
ing both the preliminary and the final selections, the following details 
should be kept in mind. · 
Uniforrn.ity.-Of all the points in a group exhibit that influence 
a judge, uniformity is without doubt of greatest importance. All 
score cards assign a large value to it. The various specimens should 
be uniform in all respects, -including size, shape, color, and degree of 
ripeness. 
Sometimes, one or two particularly large or highly colored in-
dividuals are found, but others cannot be found to match them. There 
is a great temptation to include such specimens, but as a rule it is 
better to discard them and to select others that harmonize with there-
mainder of the group. Some crops, like muskmelons and tomatoes, 
are likely to differ greatly in degree of ripeness. Exhibition specimens 
should be as uniform in this respect as in all others. 
The uniformity should extend thruout the group and not only 
among those specimens in view. Many a half-bushel of potatoes or 
onions which has a .beautiful appearance at the top, loses the prize 
because of small or inferior individuals below. A conscientious judge 
always delves to the bottom of every bask~t, box, or _bag. 
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How to Secttre Uni{o1·mity.-The best way to secure uniformity 
is to make the selections from the largest quantity possible. As al-
ready suggested, a high-class specimen that is ideal for the variety 
in every way. should be used as a standard. If enough others to match 
it cannot be found, it may be necessary to select another standard that · 
is not quite so good. By following this plan, almost perfect uniform-
ity can usually be secured, provided there are a sufficiently large 
number of individuals to choose from. It is a much better method 
than to pick out one specimen here and another there, and then place 
them together for the exhibit. 
Type.-Every vegetable is characterized by what is called its 
type. This is the combination of the size, shape, and color most com-
mon for the variety. 
The specimens should be of a size that is typical for the variety. 
Extremely large size for the variety, even tho it may be a desirable 
thing from the market standpoint, would be a poiJ1t against an ex-
hibit with a judge who knows his business. Of course, there is con-
siderable difference in the size of some crops in different seasons, and 
this should be taken into account both by the exhibitor and by the 
judge. 
The specimens should not be under-colored, neither should. they 
be too highly colored for the variety. The Ben Davis apple is not a 
vegetable, but it illustrates this point very well. This apple has con-
siderable color, but not what would be called high color. One might, 
by careful selection, pick out specimens of such high color that they 
would not be easily recognized for the variety. They might really 
be finer looking apples than typical Ben Davis stock, but the ab-
normally high color would be discounted by an expert judge. 
The specimens should be typical in shape for the variety, no 
matter how undesirable this may seem to be. Early Jersey Wake-
field cabbages normally have pointed heads. Sometimes, however, 
there is considerable variation in a strain of seed, and heads might 
be selected that were fairly round. These might look better for 
some purposes, but they would be discriminated against by a careful 
judge. The characteristically pointed heads should be selected when 
this variety is shown. 
It should be stated, however, that a size a little larger and a color 
a little richer than typical for a variety ar permissible in exhibition 
specimens; in fact, these are advantages in their favor. However, 
neither should be carried to the extreme. 
Absence of Blemishes.-It is important that exhibition specimens 
be free from all worm-holes, diseased spots, rots, bird picks, and 
bruises. The roots of root crops should not be broken or cut off. The 
stems of eggplants, peppers, watermelons, squashes, and pumpkins 
should be left attached, while those of tomatoes and muskmelons should 
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be removed. A bl mish from any of the above causes, or the presence 
or absence of stems in cases where these are not desired, would be a 
decided point against an exhibit. 
Quality and Condition.-With some vegetables quality is an im-
·portant matter. However, it is seldom tested in an exhibit unless 
competition is very close; it is judged largely from the color and 
condition. As to condition, the specimens should be at their very best 
at the time they are being judged.. Melons and tomatoes should be 
ripe, but not over-ripe. Celery, lettuce, cabbage, string beans, peas, 
and parsley should be fresh and crisp. Ripe onions should be fully 
matured. The root crops must not be shriveled. 
FIG. 29.- EXAM:PLES OF TYPE IN COPEN H AGEr MARKET AND JERSEY 
WAKEFIELD CABBAGES 
Both the quality and condition should be normal for the variety 
at the time of year the exhibit is shown. For instance, one would not 
expect late celery to be in prime condition for eating in September. 
A competent judge would probably give the prize to late celery which 
was still pretty green at that time, other things being equal. 
Trueness to N am e.-All the specimens in a gro-p.p should be of 
the same variety and be true to the name specified in the entry list . 
. One or more specimens of another variety will disqualify an exhibit. 
PLACING THE EXHIBIT 
The exhibit should be so placed that it will give the judge a good 
first impression. If it is necessary to use one specimen that has an 
insect injury, or which does not ·fit with the others as well as desired, 
it should be placed so that the imperfection will not be in view. The 
best-looking sides should face the top or the outside. Such crops as 
tomatoes should be placed with stem ends all up 01~ all down, accord-
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ing to which looks the better. Of course, the wise judge always ex-
amines all the specimens in detail, but no one is free from influence 
by first impressions. · 
If plates or baskets are used, these should be as neat as possible. 
Wooden plates and baskets can be improved in appearance by dip-
ping them in pink, blue, o:r: green dye. vVhen labels are used. fOl· 
naming, these should be neat but inconspicuous. A scrap of paper 
used as a label never gives the judge a good impression. 
COMPETITION BETWEEN VARIETIES 
The entry lists often call for the ''best half-bushel early pota-
toes,'' ''best peck onions,'' ''best variety muskmelons for market,'' 
''best half-dozen peppers,'' etc. In such cases one variety is shown 
against another, and the difficulties are increased both for the ex-
hibitor and for the judge. 
For instance, the entry list might call for the best half-dozen ears 
of sweet corn, and there might be an exhibit of Extra Early Adams 
and Stowell's Evergreen. No one doubts the superior quality o£ 
tow ell 's Evergreen, but it might happen that a judge would be 
justified in giving the prize to a good group of Early Adams corn 
and refusing it to a fair exhibi of Evergreen. In other words, more 
is expected of Evergreen in quality than of Adams, and this must be 
considered in showing and judging such an exhibit. On the other 
hand, if the entry list called for the ''best six ears sweet corn for 
home use'' the judge might be just ified, with the same exhibit, .i~ 
giving the prize to the Stowell's Evergreen. For home use quality is 
extremely important, and it should be given extra weight in making 
the decision in such a case. 
Again, if the entry list called for the best shipping watermelon, 
a variety like the Tom Watson, which is only of fair quality but a 
good carrier, would have a decided advantage over Kleckley Sweet, a 
melon of very fine quality, but too tender-rinded to endure long ship-
ment. Thus, the purpose for which the products are intended must 
also be taken into account by exhibitor and judge. 
The adaptation of varieties to special climates or soils should also 
be considered. However, this is not so important a matter with vege-
ta blcs as with :lrui ts. 
CoMPETITION BETWEE OLLEC'l'IONS 
In exhibiting general collections, each group should be selected 
as carefully as if it were to be shown separately. The larger the num-
ber of kinds and varieties the better, but it is never advisable to in-
clude poor specimens in order to increase the size of the exhibit. It 
is well to show each variety in about the same amount and manner 
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that individual groups are shown, tho considerable variation is 
missible and this is often an aid in securing an artistic arrangement. 
It is well to include as large a number of well-known kinds 
varieties as possible. By all means, no important crop of ~he 
should be omitted. It is a distinct advantage to have all varieties 
.rectly named. The adaptability of the kinds and varieties to the 
and climate should be kept in mind. 
In displaying collections, artistic arrangement is very important. 
No definite directions can be given for accomplishing this, as it is a 
matter which each exhibitor must work out for himself. If there · 
a wall in 'the background, a very. nice arrangement can usually be 
made if the bulky and coarse vegetables are placed at the rear, and 
the smaller ones in front. When the specimens are arranged on a 
table with walks on all sides, a good appearance can be secured by 
building up the center so that the v.egetables can be placed in ter-
races. Vegetables which match each other in general nature, and 
those whose colors do not clash, should be placed as near each other 
as the general arrangement will permit. Goldenrod, foxtail, aspara-
gus tops, and even thistle flowers can often' be used effectively for 
framing and decorating a collection. 
The author is indebted to S. l.J. Allen and ompany, Philadelphia, 
for the cover illustration, and to the U. S. Department of Agriculture 
for Fig. 28. 
